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“The concept of marine reserves
IS simple:

If protected from human
Interference, nature will
take care of itself ”



No-Take Marine Reserves and-
Ecosystem-Based Mamagemient ..
T 28
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Objective Cnterla “No Extrjgztlon”
Simplicity 1

High Level of Ecosystem Protecﬁon
Potential for Ecosystem Integrity
Provide Reference / Control Sites = W
Rare in Marine Ecosystems — Hig?%ntere’st
Precautionary Management = @

Accepted Use In Terrestrlal Env1ronments
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Spillover Reproduction & Dispersal

L

Larval Dispersal

Colonization & Growth Abundance Diversity



Benefits of Marine
Reserves

Protect Ecosystem Structure and Funcnon
— (Goods and Services) VT 8

Provide Fishery Benefits

Increase Scientific Understanding of
Marine Ecosystems

Increase Public Education & Appreciation

Enhance Non-Extractive Economic
Benefits



Major Fishery Benefits

* More big fish = More offspring = More fish
» EXxport of fish to fishing grounds (spillover)
e Protect genetic quality

« More difficult to overfish

* |nsurance: More rapid recovery in case of
stock collapse from natural or human disaster

 More stable landings



Problems ?

How Many?

What size?

Total area? (20-30% minimum)
Location? (NIMBY)

Fishing Displacement? (Crowding)
Highly migratory species?

Uncertainty?

Fencing the range

Acceptance / Compliance / Enforcement?
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Recreational fishing boats line the
corner of a Sanctuary Preservation
Area in the Florida Keys National

Marine Sanctuary
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Photo by David McClellan, NMFS






Hurricane Rita regional imagery,
2005.09.20 at 1915Z.
Centerpoint Latitude: 24:09:02N Longitude:

81:48:04W.
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Figure 1.1 - Three-dimensional maps of the Florida Keys coral reef ecosystem showing: (A) South Florida and the coral
reef tract (red) from Key Biscayne to the Dry Tortugas; and (B) the bathymetry of the Tortugas region showing Dry
Tortugas National Park, Tortugas Bank and Riley’s Hump where the purple balls represent primary sampling units from the
millenial RVC and reef habitat surveys.
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“Adaptive”
Precision

Pre-Survey Analyses

» Habitat Characterization & Mapping
Species Lifestage-Habitat Associations
Model-based Habitat Assessment
Community Dynamics Analyses

!

Pre-Survey Sampling Design

!

Conduct Two-Stage Survey

!

Data Assimilation

Post-Survey Analyses

Design-based Estimates

Multispecies Stock Spatial Management
Assessments Alternatives Modeling



Survey Error (%CV)

Survey Precision for Adult Population Size
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Black Grouper
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Florida Keys 2000
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Figure 4
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Goliath Grouper 1999 and 2000
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Figure 4.11_- Spatial distribution of goliath grouper determined by the Tortugas reef fish
monitoring survey: (top) 1999 and 2000 surveys: and, (bottom) 2004 survey.






Cross-Shelf Habitat Classification
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Figure 2.6 — Photographs depicting the benthic classification scheme of hard-bottom and coral reef habitats for the
Tortugas region including the Dry Tortugas National Park and western Florida Keys National Marine Sanctuary.
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Figure 2.2 - Graphical depiction of georeferenced data sources used to characterize marine habitats in the Tortugas
region. See text for further explanation.
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Possible Failure ?
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Marine
Ecosystem
Model

Ecosystem Goods Serwces

Human Dimension ﬁ ﬁ

Ecosystem Structure & Functlon

Non-Fishery Reserve

V | Biotic Dimension

Impacts Physical Dimension
(Geology, Oceanography, Climate)
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